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Abstract 
 

Enrichment methods, which allow local or global behavior to be combined with a global 
approximation to enhance the accuracy, are widely discussed in finite element and meshfree 
methods. In this work, an adaptive meshfree enrichment method is developed to capture the 
onset of wrinkling and its post-buckling behavior in sheet metal forming. The buckling mode, 
obtained from the analytical wrinkling prediction, is enriched into the meshfree continuum 
formulation by adaptively inserting and deleting enrichment particles during the simulation. 
Shape functions in the enrichment direction are reconstructed to satisfy the consistency 
conditions. Numerical solutions are compared with the analytical and experimental results to 
illustrate the reliability and robustness of the proposed method. 
 
 
 
 
 
Reference: 
 

(1) Cao, J., Wang, X., and Mills, F. A. (2002) "Characterization of sheet buckling 
phenomenon subjected to controlled boundary constraints", ASME Journal of 
Manufacturing Science and Engineering, August, 2002, Vol. 124, pp.493-501.  

(2) Liu, W. K. Uras, R. A. and Chen, Y. (1997) Enrichment of the Finite Element Method 
with the Reproducing Kernel Particle Method, Journal of Applied Mechanics, 64, 861-
870. 

(3) Wang, X. and Cao, J. (2000) On the Predication of Side-wall Wrinkling in Sheet Metal 
Forming Processes, International Journal of Mechanical Science, 42, 2369-2394. 

(4) Chen, J. S., Pan, C., Roque, C. M. O. L., and Wang, H. P., "A Lagrangian Reproducing 
Kernel Particle Method for Metal Forming Analysis," Computational Mechanics, Vol. 
22, pp. 289-307, 1998. 

(5) Dolbow, J. Moës, N. and Belytschko, T. (2000) Discontinuous Enrichment in Finite 
Elements with a Partition of Unity Method, Finite Element Analysis and Design, 36, 235-
260. 

 
[*] Corresponding Author: jcao@nwu.edu 

 

 1


	Abstract

